In 1919, Paine and Stansfield attributed a leaf-spot disease of the tropical plant Protea cynaroides to Pseudomonas proteamaculans. This organism, placed at various times in the genera Xanthomonas, Erwinia, and Enterobacter and now known as Erwinia proteamaculans (Paine and Stansfield 1919) Dye 1966, is listed in the first (1976) draft of the Approved List of Bacterial Names. We demonstrate here-on the basis of biochemical properties, polynucleotide sequence relatedness, and pathobiological capacity-the identity of (i) the only strain (ATCC 19323 = Dye ZL1 = ICPB XP176 = NCPPB 245; here designated as the type strain of P. proteamaculans) of E. proteamaculans still extant from the Paine and Stansfield study with (ii) Serratia liquefaciens biotype Clc. Based on the results of our study, we recommend the transfer of E. proteamaculans to the genus Serratia.
In 1919, Paine and Stansfield (29) observed in Kew Gardens (London) what they believed to be a leaf-spot disease of the tropical plant Protea cynaroides (vernacular name, King Protea). They attributed the disease to a bacterium which they isolated from the leaf spots and named Pseudomonas proteamaculans (29) . Although no bacterial leaf-spot disease of Protea has been reported since 1921 (28) , the taxonomic position of the alleged causative agent has changed several times, as evidenced by the following list of objective synonyms: Pseudomonas proteamaculans Paine and Stansfield 1919 (29) ; Bacterium proteamaculans ( Dye 1969 (14) . In the eighth (1974) edition of Bergey's Manual, Lelliott commented upon Erwinia proteamaculans in the following manner: "Possibly an Entero bacter sp.; excluded from Erwinia because the only known extant cotype produces lipwe, and lysine and ornithine decarboxylases" (25) .
The taxonomy of plant-pathogenic bacteria has suffered from "disciplinal insularity" (35) and from the curious practice in which most, if not all, peritrichous, gram-negative, rod-shaped t Permanent address: Service des Enterobacteries, Institut Pasteur, F-75724 Paris, Cedex 15, France. bacteria that are associated with plants have been assigned to the genus Erwinia solely on the basis of their phytopathogenicity (40) . These factors led us to undertake a survey on the relationships between plant and medical enterobacteria, in the course of which we found Erwinia proteamaculans to be identical with one biotype (Clc) of Serratia liquefaciens. After checking the authenticity of the only extant strain of the collection on which Paine and Stansfield based their description of P. proteamaculans (ATCC 19323 = Dye ZL1 = ICPB XP176 = NCPPB 245), we demonstrated the identity of this strain with S. Ziquefaciens biotype Clc (19) by comparison of biochemical reactions, polynucleotide wquence relatedness, and pathobiology upon inoculation of leaves of Protea cynaroides. Relevant nomenclatural changes are proposed.
MATERIALS AND METHODS Bacterial strains. The histories of the bacterial strains studied are given in Table 1 . Cultures of these strains were freeze-dried for long-term conservation (34) and were also maintained on semisolid yeast extract nutrient agar (19) during this study.
Bacteriological methods. Polygalacturonate degradation was studied using the pectate semisolid agar of Starr et al. (36) . The caprylate-thallous agar medium, selective for members of the genus Serratia, has been described previously elsewhere (37). All other bacteriological tests were performed exactly as described by Grimont et al. (19) . All tests were carried out at 30°C, unless otherwise stated. For hybridization experiments, the methods of Crosa et al. (12) and of Schiewe et al. (32) were followed with slight modifications. A mixture of 0.1 p g of 3H-labeled DNA and 150 pg of unlabeled DNA in 0.042 M NaCl (total volume, 0.75 ml) was denatured in a boiling-water bath for 4 min and immediately quenched in ice. The NaCl concentration was then adjusted to 0.42 M by addition of 0.25 ml of 1.554 M NaCl. This hybridization mixture was then incubated for 16 h in a 60°C water bath. Included as controls with each group of DNA reassociations were a homologous DNA reassociation (XP176/XP176), a sample 2 g; K2HPO4,7 g; MgS04 7H20,O.l g; (NIC)&Od, 1 g; containing only denatured labeled XP176 DNA, and a sample containing only native labeled XP176 DNA. After incubation, four 0 . 2 4 samples were removed from each hybridization mixture and transferred to tubes containing 0.8 ml of reaction mixture (0.4 mM ZnSOr, 0.15 M NaC1,0.03 M sodium acetate buffer at pH 4.8 , and 20 pg of sheared and denatured calf thymus DNA per ml). Two tubes from each reassociation mixture were each treated with 5.0 pl (100 U) of S1 nuclease (Sigma Chemical Co., St. Louis, Mo.) for 20 min at 60°C, and two tubes were treated identically but without the addition of the S1 enzyme. DNA duplexes remaining after this treatment were precipitated by the addition of 1.0 ml of ice-cold 10% trichloroacetic acid and collected on glass-fiber filters (Whatman GF/F). Filters were washed with four 2.5-ml volumes of ice-cold 5% trichloroacetic acid and then with 2 ml of acetone. The filters were dried and put into vials containing 5 ml of scintillant (4 g of Omnifluor per liter of toluene), and the radioactivity was measured in a Beckman model LS3145P liquid scintillation spectrometer. The degree of polynucleotide sequence homology was calculated by determining the ratio between the average counts in the nucleasetreated and nuclease-untreated samples. Results were then normalized to the homologous reaction.
Plant inoculations. Four The strain of this organism maintained in New Zealand (Dye ZL1; 13, 14) also derives from NCPPB 245. NCPPB 245 is a "cotype" according to Sneath and Skerman (33) and, to the best of our knowledge, it is the only remaining isolate of the collection on which Paine and Stansfield (29) based their description of P. proteamacuZans.
(ii) Former descriptions of strain NCPPB 245 ( = ICPB XP176). From Paine and Stansfield's description (29) , Pseudomonas proteamaculans is a gram-positive rod which is 0.8 to 1.6 by 0.6 to 0.8 pm in size and motile by means of one to four flagella (most strains have a single, polar flagellum) and which produces wet, shining, dirty-white colonies (showing a faint yellow tinge) on agar. Gelatin is liquefied, nitrate is reduced, and acid and gas are produced from glucose, sucrose, and mannitol. Starch is only slightly hydrolyzed. From the drawing that accompanies this description, the bacteria actually seem to be peritrichous since some flagella are depicted as attached to the sides of the rod (13). Elliott (16) (15): a Voges-Proskauer-positive, aerogenic enterobacterial species which fails to ferment rhamnose and lactose, which produces gelatinase and lipase, and which forms decarboxylases for lysine and ornithine but not for arginine. Our present study (see Table 2 ) shows that the characters of strain ICPB XP176 are the same as those of Dye's strain ZL1.
(iii) Pathobiological activity of culture XP176 on Protea cynaroides. Ten inoculations (out of 10 trials) of a broth culture of strain ICPB XP176, done by the procedure noted in Materials and Methods, on detached leaves of Protea cynaroides resulted in lesions within 2 to 3 days. The lesions were round, depressed, brown spots similar to those described and illustrated by Paine and Stansfield (29) . However, when inoculations were made by placing a loopful of a nutrient agar culture on detached leaves and pricking the leaf through the applied culture, or when 0.01 ml of a broth culture was injected with a syringe into undetached leaves, no lesion could be observed within 16 days. There is no evidence from the original report (29) that Pseudomonas proteamaculans was truly pathogenic to Protea cynaroides. The pathobiological reactions obtained in 1919 (29) and 1921 (28), and those described herein, are most probably "hypersensitive" reactions (22) rather than manifestations of a genuine phytopathogenicity. It should also be noted that, according to Dye (14) , not a single case of bacterial spot disease on Protea cynaroides had been reported during the 50-odd years after the original observations (28, 29) .
Given the foregoing analysis, we conclude that strain ICPB XP176 is an authentic strain of Paine and Stansfield's P. proteamaculans. This same strain, under the designation NCPPB 245, has been listed (33) as the "cotype" of the synonymous species Erwinia proteamaculans. The Code (24) no longer recognizes the term "cotype"; hence, we designate strain ICPB XP176
as the type strain of P. proteamaculans. same species. This opinion is based on three types of evidence derived from study of the type strains of these species: (i) phenotypic characters; (ii) DNA-DNA hybridization trials; and (iii) pathobiological response.
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(i) Phenotypic characters of P. proteamaculans and S. liquefaciens. The biochemical characteristics of Pseudomonas proteamaculans ICPB XP176 are given in Table 2 , along with those of three authentic strains of Serratia Ziquefaciens. With respect to the 57 tests used, there is 100% similarity between strains ICPB XP176 and PADG 508 (ICPB 3989; S. Ziquefaciens biotype Clc). This allows the identification of strain ICPB XP176 as a member of biotype Clc of S. Ziquefaciens. Growth on aconitate as the sole carbon source is the only reliable test for differentiating S. Ziquefaciens biotype Clc from biotype Cla or Clb (19) . In practice, only two tests-growth on benzoate and decarboxylation of arginine-allow the differentiation of S. Ziquefaciens biotype Cld from biotypes Cla, Clb, Clc (19) . Biotype Cld includes the type strain (ATCC 14460 = ICPB 3994 = PADG 503), included in our comparative examination (see Tables 1 to 3 ), of S. Ziquefaciens (19) . On the basis of biochemical criteria, the type strain of P. proteamaculans and that of S. Ziquefaciens belong to two different biotypes (Clc and Cld, respectively) of the same species.
(ii) Polynucleotide sequence relatedness of P. proteamaculans and S. liquefaciens.
The DNA-DNA hybridization data. obtained in this study (Table 3 ) support the identification of strain ICPB XP176 as a member of biotype Clc of Serratia Ziquefaciens. The question of whether S. Ziquefaciens as presently constituted contains more than one DNA hybridization group needs further study, especially since Steigerwalt et al. (39) found S. Ziquefaciens to be a rather heterogeneous species with respect to polynucleotide sequence relatedness. The hydroxyapatite method used by Brenner's group (7, 39) differs from the S1 nuclease method we used; our procedure may have given (Table 3 ) a lower apparent percentage relatedness between ICPB XP176 and PADG 275 or PADG 503 than if the relatedness had been determined by the hydroxyapatite procedure. "Calibration" comparisons of the two methods as applied to Serratia DNAs remain to be made.
(iii) Pathobiological identity. 
Generic assignment. We recommend that
Pseudomonas proteamaculans be transferred to the genus Serratia Bizio. As a fermentative, peritrichous organism, the bacterium isolated from Protea cannot remain associated with the genus Pseudomonas. These same traits plus the ability to grow on a minimal-glucose medium without growth factors, a DNA base composition (about 53 to 54 mol% guanine plus cytosine) much below the 63 to 71 mol% guanine plus cytosine typical of Xanthomonas spp. (27) , and no known ability to produce brominated, arylpolyene xanthomonadin pigments (38) exclude this species also from the genus Xanthomonas. This conclusion was also reached by Dye (13) in a Reassociation determined by the S1 nuclease procedure described in the text. DNA. Furthermore, the present study shows that the organism originally named Pseudomonas proteamaculans is best placed in the genus Serratia because it is identical in all respects (Tables 2 and 3) to S. liquefaciens biotype Clc. Because of the principle of priority (24)) we are thus faced with two alternative nomenclatural positions: either (i) to recommend replacement of the specific epithet "liquefaciens" in the name Serratia liquefaciens (Grimes and 
